ACEA (a highly selective cannabinoid CB1 receptor agonist) stimulates hippocampal neurogenesis in mice treated with antiepileptic drugs.
Hippocampal neurogenesis plays a very important role in learning and memory functions. In a search for best neurological drugs that protect neuronal cells and stimulate neurogenesis with no side effects, cannabinoids proved to be a strong group of substances having many beneficial properties. The aim of this study was to evaluate the impact of ACEA (arachidonyl-2'-chloroethylamide--a highly selective cannabinoid CB1 receptor agonist) combined with a classical antiepileptic drug sodium valproate (VPA) on neural precursor cells' proliferation and differentiation in the mouse brain. All experiments were performed on adolescent CB57/BL male mice injected i.p. with VPA (10mg/kg), ACEA (10mg/kg) and PMSF (30 mg/kg) (phenylmethylsulfonyl fluoride--a substance protecting ACEA against degradation by the fatty-acid amidohydrolase) for 10 days. Next an acute response of proliferating neural precursor cells to ACEA and VPA administration was evaluated with Ki-67 staining (Time point 1). Next, in order to determine whether acute changes translated into long-term alterations in neurogenesis, proliferating cells were labeled with 5-bromo-2deoxyuridine (BrdU) followed by confocal microscopy used to determine the percentage of BrdU-labeled cells that showed mature cell phenotypes (Time point 2). Results indicate that ACEA with PMSF significantly increase the total number of Ki-67-positive cells when compared to the control group. Moreover, ACEA in combination with VPA increased the number of Ki-67-positive cells, whereas VPA administered alone had no impact on proliferating cells' population. Accordingly, neurogenesis study results indicate that the combination of ACEA+PMSF administered alone and in combination with VPA considerably increases the total number of BrdU-positive cells in comparison to the control group while ACEA+PMSF alone and in combination with VPA increased total numbers of BrdU-positive cells, newly born neurons and astrocytes as compared to VPA group but not to the control group. VPA administered alone decreased the number of newly born neurons with no significant impact on neurogenesis. These data provide substantial evidence that VPA administered chronically slightly decreases the proliferation and differentiation of newly born cells while combination of VPA+ACEA significantly increases the level of newborn neurons in the dentate subgranular zone.